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Outline 
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standard  Capon  Beamforming  (SCB) 
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Norm  Constrained  Capon 
Beamforming  (NCCB) 


Loading  level  A  determined  by  norm  constraint. 


Recent  Robust  Beamformers 
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Our  RCB 

Directly  Address  Steering  Vector  Uncertainties! 
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Covariance  Fitting 
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Our  Robust  Capon  Beamformer 

(RCB) 
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Our  RCB 

0  Without  loss  of  generality,  consider 
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Our  RCB 
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via  Newton's  method  (monotonic  polynomial  - 
computationally  efficient) 


Scaling  Ambiguity 

0  Uncertainty  in  SOI  steering  vector  cause 
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Main  Steps  of  Our  RCB 
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□  Waveform  estimate  so(n)  =  wjxn 


rf\ 


e  ^ 

—  73 

>>,  ft) 


3  V) 

.2^  o 
^  o 

^  o 
<  C 


□ 


N 

0)  c 
cno) 

c  S- 

a  o 
£ - 1 


o  _ 

-J  o 

E  ^ 
£*E 
t  o 

^  o 

^  C  V) 
-T-t  O  £1, 

«£o 


"O  ? 

5 

i^o 

V)  c  o 
c^J2 
.2  o  o 


0.0^ 
c  S.O 

o 

o  — CM 
iZL  ^ 

^+:t3 

-ll  ^ 

<  £oo 


Numerical  Examples 

10  sensors 
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Power  Estimate  vs.  Angle 

True  powers  denoted  by  circles. 
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Making  NCCB  Have  Same  Diagonal 
Loading  Level  As  RCB 
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NCCB  and  RCB  Having 
Same  Diagonal  Loading  Level 
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Coherent  multipaths  exist 

bOAs  of  multipaths  known  relative  to  DO  A  of  SOI 
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Steps  of  CRCB 

0  Following  similar  steps  in  RCB 
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Insight  of  CkCB 
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Choice  of  Multipath  Subspace 
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Numerical  Examples 

10  sensors,  40  snapshots 
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Power  Estimate  vs.  Angle 
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Summary 

□  Our  RCB  robust  against  steering  vector  errors. 
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